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= (54) Title: ORGANIC ELECTROLUMINESCENCE DEVICE 
H (54) &W<D%&: ^SSXU^ hDJU3*<vfe>X*^ 

~ (57) Abstract: An organic electroluminescence device having an anode, a cathode* and one or more of organic thin-film layers 
= held between the cathode and the anode is characterized in that at least one of the organic thin- film layer is a multilayer of a layer 
gg containing a metal complex having an energy gap of above 2.8 eV and a host material layer. The electroluminescence device exhibits 
j== a high luminance and has an emission efficiency higher than conventional and a long life. 
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l^*Xb««i/Al q©> »H:*X btttti LTff* L^7xs/U7 V h7 
■feVRSMfcfcJB^fc** h*t*4S/A 1 qJB<fa®#-eti ( 1 ) WFtfttS-i 0 
7i^UT>h^-te>g^l#®^A$m-< <U (2) IHU<A1 qfc&AS 

IB (1 ) RXf (2) x^;^f77^2. 7 eVT^M 

§t$nTO*W*SEL^-?U:fe^T. K«W«WI«>^J:< Iff* 1 - 
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^5-3 0<£^?nT;u*;i^ a&fcL<ti*RBgW>&*ft l -3 o^t;ph 

rt^Ii©J^Ha 2-40 03?eJ^£Bt& t> b < ti^fi^OittMft 7 ~ 
4 0fi?77^;^ a&fcL<4±&aft<0#**!R6~4 0©7';-;^'>I 
% fig}*) L < ti^g^©j^^2 - 3 0 <DT)\>=i *s*13 )^=-)VmL\±-iJ frtf* 
i/;vS*au R'^T/R'U*. -tn-enSbfiKc. B*l»U<i4*iaHfto«*ft 

#1-0* U^lft b^i: L'Tlt TfS ( 1 ' ) ~ 

(5* ) <D7V-frT>hv*;>mm&RTf (6* ) ~ (9* ) (D*J X* V frT 
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r^sMtLXl*^ — NX 1 X 1 b&Zti, X 1 RXfX* *Mti 
iBdtfc. **^S> i***. -Tae;uS. ^vrat/H, n-7* 

^;ug> s-7^;ug> <4V?m&* t-7^;iA n — *>f;vS> n — > 

^>^;uS^ 2 - ti h'a^i/Ji^l^ 2-tFn*WV7fJl4^ I. 2 
-^tKa4VxfM, 1. 8-^kKo*Wyrotf;i^ 2. 3-S?t 
Ka + y-t-^;vS> 1. 2. 3-MJbKD^>7 , D^ ?na^f 
i-^onxf;H, 2-^aaxf;l/g, 2-^na^V^H> 1 

-t-T^i/S. 1. 2, ^nty?;^ 1-7* 

nti^;PS, 2 -7*a^Ji^;uS> 2-"/a^>f7.yf;V&, 1. 2 -^7*n 
^i^;uS. 1, 3-^n=E^77*nt^ 2, 

1. 2. 3 - h iJ^a^yD^ 3~^?;H> 

L> 3 _*> 3 _p^ yyntiH, 2, 3 —73- K- t --/f^Ss 1.2. 
3 _ h g 3 _ (,'■/□ bT/US % T 5 y ^ f-^S. 1 ~T 5 7 2 -7 5 J 

^*)um, 2-7s;^fv^;H, l. 2-^7^xfiH> l. 3—77 
< y-f vrabr^at. 2, 3-v?7?;-t-^;H, 1. 2. 3 - h U 7 ^ 

->7;-fv7f;H, 1. 2-?5/?;x^ 1. 3-^^7/^77-0 

hf;US. 2, '3-y5/r;-t-7^ 1. 2, 3-HJ5/TyrnK;WS 

^hny^^I, l -=- h DXfiVS, 2 --boxful, 
7*^>US. 1. 2— y-ht3a.^;i4t» I. 3-^ha^V7'DM, 2. 

-7*^1^ 1 , 2 , 3 - h U - h a7*t3 tVUg. 7 ^~)\<m 
% 1— *-7*;l,g N 2-^7^;U». l-7Vh'J;Ui> 2-7>h^H> 9 
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-T>bU;uS. l-7xtVb'J;VSs 2 -7xtV b U ^S. 3-7*-^> 

*i;i/-<;v5, 4-t7x^M^ p-^-71^-4— f^ls p-* 

— 3 -4 P — 7^— )V- 2 -4;uS> m-^-7^— 

.o - b y m- b y p - b u p - 1 -zfrii*? p - 
! -^--7^;vS> 4->t^-i-7>MJ/vS, 4* -y^;utf 

4;i^. 4" -t-7f/^P-^-7x-/U-4-'f;H, 2-fcTny/l/2£ v 
ijv>^;t^> 2— f>b''J;^ 3 — f V K !J A*. 4-^fVKU^ 5 — f 

> b* y 6 - 4 > k y 7 — f > k u i — f v 4 > k ^ 3 
-« < < v 4 > b* y ;i/£> 4 -4 74 > K y ;i^> 5 — ( v 4 > k y 6 — r v 
4vb*y;i^ 7— f 74 > b u;bS> 2-7y;i4^ 3-7'j;i/i, 2 — ;> 

>/7^-;uS, 3 -^>77^-^S. 4-^'/V77^ 5-0^7 7 
-^S. 6 -^>77 7-JUS. 7-^>^77^H, l^V^/77- 
3 — fV^VV7^=;Hx 4— fV<> % /77^^ 

6--fV^vV77-/^ 7-4 y^>779i/UK 2-4-7 
y 3 -* 7 y ;bX> 4 7 u ;ug. 5 -+ 7 y 6 -+ 7 y 
7-+yy;vSs 8-*7yn^ l-^v.+yy/Hx 3-47*7 y;p£. 

4-4 7^yy;uS. 5-4 7*7l>/U^ 6-4 7 + 7 y;U« % 7-4 7 + 7 

y;bS> 8-47+7y;i^. 2 -+7+-y-y^^S. 5 -*7*ihj ~;uS. 

7y;US. 4-7J>»U^7y^S> l-7xtVX'J7-;^ 2-7xt>XU 



1 0 



WO 02/102118 



PCT/JP02/04427 



>^'J^-^ 7-7xtvx'J^;^ 8 9- 

4-7^'Jy^H> g-T^U^- 
1, 7-7xtVXa'J>-2-'fJH> 1. 7-7xt>XD'J>-3 
-- f;HI^ 1. 7-7xt>xaiJ>-4-^^> 1, 7-7xt>Xaij> 
-5--f;uS> 1. 7-7xt>Xu'J>-6-f;H> 1, 7-7xtVXa 
UV-8— 1. 7-7xt>XD';>-9-f^ 1. 7-7*-*- > 
Xa>J>-10--f^ 1, 8-7xtVXa'J>-2--f^S, 1. 8-7 
xt>Xa';v-3H^ 1, 8-7xtVADi;v-4 — f 1, 8 
-7xt>Xo'J>-5-^H> 1. 8-7xt>XniJ>-6-^H, 1 
, 8-7xt>XD'jV-7-f^ 1. 8-7xt>XDr/-9-f/U 
. 1. 8-7xtV7;oU>-10-'f;H, 1. 9-7xt>Xo'J>-2- 

-oi^ i. 9-7xt>xa i; >- 3 — r;uSs 1. 9-7xtvxD';>- 

4 — f/l^ 1. 9 -7xt>Xa >- 5 — T;b*. 1, 9-7xt>Xa'J 
V-6 — f;l^ 1. 9-7xt>Xa'J>-7-'f^ 1. 9-7xtV7, 

a';>-8-^^a, 1. 9-7xt>xo'j>-i o — -Y ;i^s> i. 10-7 

xt>Xny>-2--f;^ 1. 1 0-7xt>Xa'r/-3WiH, 1. 
1 0-7xt>XP | J>-4-f/H. 1. 10-7xt>XaU>-5~'f* 
2. 9-7xt>Xa<J>-l-^;i>S> 2 , 9 -7 xtVXa U >- 3 - 
<<>im, 2. 9-7^^->Xt3iJ >-4-^^S> 2. 9-7xt>Xa«J>- 

5- -T;^ 2. 9-7xt>XnT/-6-^^ 2, 9-7xtVXQiJ 
l,-7-j)l,m. 2, 9-7xt>Xn , J>-8^;H, 2. 9-7xt>X 
d'JV-1 O-'f^H, 2, 8-7x.-^->xt3 U v- 1 2, 8-7 s. 
t>XD'J>-3-^^ 2, 8-7xt>xa | J>-4--^^ 2, 8- 
7xt>Xn'J>-5-^;l/l> 2. 8-7xt>Xa'J>-6-^;H> 2, 
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8-7xt^D'J>-7 — f^S-v 2, 8-7*t>XDiJ>-9-^l4 
2, 8-7it>XD'J>-10H;Hs 2. 7-7xt>XP'J>-l-^ 
/US. 2, 7-7xf>^D'JV-3--f/H^ 2, 7-7^>Xn>>>-4 
--f/PS. 2. 7-7xtVXn , ;>-5-'f^ 2. 7-7it^D>J> 
-6— f;U3S> 2.'7-7itVXa"J>-8-'f^ 2, 7-7it>XD 
U>-9 — f^«N 2, 7-7xt>Xn'J>-10-f/^ l"7xt'7= 

2-7xt^;H, !-7x^7^;^ 2-7x/f7^-;H 

^ 2-7x;^^jH, 3-7x7+t^-;H, 4-7^y^-9-v-;uS 
^ 2 -**y-VV)i£L i-**"9-Wn>3L B-W'/'J^ 2 
97V!IAix 5-tW7y;;Hs 3-7 7if^H, 2-^";u£. 
3-^i-;uS. 1 2 ^;H^a-;u- 3 - 

-f;i/«. 2->t^;H^a-;l/-4--f;^ 2 -y f;utrn-;l/- 5--f^S> 
3-pt^;Hfa-;u- 1 --OUS> 3 — y ^-/t/tfa— 2 — -OPS^ 3-^^ 
^tn-jl/- 4 — f/US> 3-^ ^/Ub'a— 5 -- Ol-Sk 2-t-79 t ^tf 
a _ ;u _4_^ ;t ,^ 3_ ( 2 -7^~ ;U7a .tTa— 1 /l^ 2 
! _^ >k'J;H^ i-^^-lHvi* 1 ^ 2-y^;u-3 
— < > K y 4 -* *)\>- ^S. 2 - t - 7*^H -J > K y 

;i/g> 4 - t -7^;U 1 —f > K V 2 - t 3 — f > K U /Ugk 4 

— t -7*9 1 ;i' 3 — f > K &fr£o 

-T^ug. s-7^;pS, -fV7 , ^/uS> t-7*^;u^ n--o^/ug. n 

s+^>;U«. n — s7"^^«x a-^-^^^S. tKa4vy^;H> 1-fc 

Ka + VifJ^ 2-kh'a + i/xf)H, 2 — t- Ko+W V7*f 1 
, 2-i?tKa4^if^ 1. 3-J?tKD*WV7 , a^ 2,3- 
ytKD^i/-t-7*fiH> 1,2, 3-MJt h'a+v'7'a ?an 
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1, 2--y?DDi^ 1, 3-^^0^77*0^14, 2, 3-v? 
□ o-t-yfiH; 1, 2. 3-MJ ^oa7*atr;l/S. yo^f;i/ls 1 

T/a^i^g. 1. S-^ot-fvrDt:;^ 2. 3-5?-/a*-t-y 
1. 2. 3 - h U-/a=&7*a^;uSs a-Kp^l^ l-a-K-x*- 
2-3-K-fV7*f;i/S, 1. 2-^3-H^;u 
I V7'ntf;u^ 2, 3 — v>3— K— t — T^/WHk 1. 

2f j_i>ij 3 -|<7'D^ rsyy^Hs l-rsyxf/i'S, 2-7 

5;xf)U, 2-7 57-fV7'^;U»s 1. 2-^T^x^S, 1,3- 
i? 7 $ V7*atT;uS-. 2, 3 -5>7 5 y- t -7*)^ 1, 2. 3-hU 
7^7*0^ V7^f;Hs 1-V7;if/H> 2->7M^H 
% 2-^/7/^77^ 1. 2-^^T/i^/^ 1. 3-^>7^V 
2, 3-e^>7/-t-^Jl>S. 1. 2, 3-hUi/Ty7'atf 
;Ug. ^ha^f^ 2-^bnx^i, 2 h a 

JVmim, 1. 2-y=hax^ 1, 3-^-Ka-f V7'atf;l^ 
2, 3-^ho-t-W^ K2. 3-b';-bn7-af,uS^#l*tf 

3-7*^-;vS. 1, 3--7**>>>x^;ug. l-^/Hi-^xf'J 
2, 2->?7x-;Hf-;H, 1, 2-i*7x^Hi^ 1 
TU^S. 1, 2-^WJ^I, 1-7^7'J 

2-7x^U7'J;^ 3~7x^7'J;L«, 3, 3-i?7x^7'J 
1. ^^TU^US, l-7x-;i/-l-^f-^ 3-7x^ 
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rD^I^v^nf/bS, n-7*^;u^ s-7>;(/«. -fv^f- 

;uS> t-7*^;uS> n-^>^;i^ n-^v-iVl, n-'sy^^S. n- 

2 - 1 Ka^W 77*f;H, 1 , 2 -^t Ko^ji^S, 1 , 3 
-ytKa + i/'fVrp^l/S, 2, 3 -i?t: Kn+V- t -7>;l^ 1. 2 
. 3 - h «J ti Ko^:>7"ci tr^S. ^DD^^Pi, l-^naxf;l4 2- 
y-aax,^S> 2-^na^V^f;H, 1, 2 a ai^g.. 1. 3 
-i7?na^V7'at;l/i, 2, 3-y^nn-t-7*f ^ I. 2. 3-b 
y^DD7 , a^H, ynt^fiH, 1 -7*n^j^;i^ 2 -7*o^m^;b 

1. 2-i;7*Dtx^uS, 1, 3--7-/a*^ 
V7ot;uS, 2. 3-y7 , a€-t-7*f;H, 1.2, 3 - h U 7*a=E7°a 
WH, 3-K>«^^ l-3-Hxf;Wi, 2-3-K^;i^ 2-3- 
K-T 77^/^ I , 2-v?3 - Kxf;H> 1 , 3 tM V7a fcf;Vg 

2. 3->»3— K- t -7*^;uS> 1. 2. 3- t- U 3- b*7°afcf;PSs 75 
l-Tvyxf;^ 2-75/xf;H^ 2-7 5;^V7"^ 
1, 2-^7 5 7x^1, 1, 3-V7 5 V 77°a 2. 3-v> 

7 5 7-t-7f;H> 1. 2, 3- y7'atr;VS> ^T/p«^uS-. 
l-y7yx^is 2 -i/7 J .x^/uS. 2-v7;-{V7'f^is 1, 2 — 
v^T/x.^S. 1. 3— 7^7 77*0 1^8. 2. 3-S^>7V-t- 
7^/bS> 1, 2. 3 - h U y 7 y 7'a -hay f 

^ium^ 2--haif/H^ 2-^hnxfV7f^ 1. 2-y-ha^ 
1, a-v^ba^vrD^H, 2, 3 -v>- h d- t -7^;i^> 1 
. 2, 3- h U^ba^otrjUS^Wif^n^o 
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l-r>hij^ 2-7>hV»m. 9-T>hU^a> l-7xtVh'J^ 
g % 2-7a,-t->V»)Um, 3-7 i f>b'J^ 4-7xt>MJ^ 9 
_ 7xt >h'J ;vS. = I * -b 2 —*-7 ? 9 — *-7 * -fe 
- ;uSn 4-eu=-;uS. 2-t£7^;W 

3-K7x-M/^ 4-K7x-H;H> p-^-7x^;i/-4- 
4/uS. P -5'-7i^-3-'f;^ p -^-7x^-2-^;H> m- 
^- 7i -;l,-4-l'^S. m-?-7x^-3-f/^ m -*-7^~;w 
_ 2 o — b 'J m- h U A«v P"MJ p ~ t -7*^;U7 

3,-;^ p -.(2-7x^7'nt;l/) 7x^;H, 3 -7-^- 2 — *"7=f 
i\,m, 4 -7- 7^-1-^7^*^ A-*?>U-l-7>bV)m, 4' -7 
f^tf7x-;W/i^ 4" - t-7^;i/-p-^"7x^-4-^^f^ 

^SJfc&flSS&fcL-Ctt. l-^a«J;wS> 2-^<J^ 

„ tr^7~n^ 3-tru^HS. 4-ey^,t^ l 

-4>K';/U«. 3-4>KU;i^ 4-^VK';;H, 5 

-^VKU^S. 6-4>KU^S> 7— fVKU;^ 1 -4 74 v K 

2 - 4 v 4 > k >; 3 -4 7 4 > k y jvm, 4 -4 74 > t* u 5 - 

-fV-rvFUH^fc. 6-^/^>F'J;H> 7-474>KU^ 2-7U;P 
g N 3-7'j;^ 2 — tw/y^-)um, 3-^>V79^ 4 — :>V 

•7^^;PS. 5 '>777^^ 6 — r/777^PS> 7 -^>777- 

1-^7^V777^ 3 _^v / At>y-7^^S. 4-4 7-07* 
7v-;Hs 5 -fV<vy77-;H, 6-47^>777-^. 7-47 
^W77^i, 2-*7>;;wg> 3-+;'J^ 4-*7U>US> 5~* 

7»;n-g. 6-*7U/i^ 8-*7';;i^ 1-47*71; 

;U^> 3-fV*/y/H, 4-4 7*7';;^ 5 -4 7*7 !)Jl>S. ' 6 -4 
7*7 7-4 7*7U;uSx 8 -4 7*7 'J ^ 2-*7*^U-^ 
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^ 5-^y4-^U-;^> 6-^y#-9-';-;uS, i-*;w^yu^s. 2- 
>x«;y-;uS> s-^xtvx'iy^il, 9-7^^vx';^^;uS. 1 o 

4-T?U^-iI^ 1, 7-7xt>XD 

I;> _ 2 _^ ; ^ i. 7-7xtVXoy>-3-f;^ 1. 7-7xt> 
xa y y_ 4 1, 7 -7 xt>XO »J V— 5 — f JVS^ 1. 7-7x 

t^a'J>-6H;H, 1 . 7-7xtVXD'J>-8--<;i/Ss 1,7- 
7xt>^nU>-9-^ 1. 7-7xt>Xa'jV-l 0-^;H> 1 
( 8-7xtVXaiJ>-2--fJl/i, 1. 8-7it>^ol)V-!->f^ 
. 1. 8-7xt>Xnr/-4--^;i^ 1, 8-7xtV7D»J>-5-^ 
^S. 1. 8-7xt>XnU>-6--<^S> 1. 8-7xt>Xny>-7 
— 1. 8-7xt>XaijV-9-fi^ 1. 8-7xt^a"j> 

-l o--f;H. l. 9-7xt>xayv-2-^;^ 1. 9 -7 

ny>-3-^;Hs 1. 9-7xt>Xa'jV-4--f;i/S> 1. 9"7xt 

vxd'J>-5— f;H> l, U-7xtyXD»;v-6-f/^ l. 9-7 

xt>Xaijy-7-f^i> 1. 9-7xtVXn'J>-8--<^S> 1, 9 
-7xtVXa U >- 1 0-W;PS> 1. 10-7xtV7O«J>-2-^f;WI 
„ 1, 1 0-7xt>XP'J>-3 — 1. 1 0-7xt>Xa9>-4 
1. 1 0-7*t>Xoy>-5--f;H> 2, 9-7xt>Xa | J 
y- [-4 2, 9-7xt>XD';>-3H;Hs 2. 9-7*-*->X 

pU>-4 — T;bS. 2. 9-7xt>Xn'r/-5 — 2, 9-7xt 
>Xa'JV-6MJ^ 2, 9-7xt>Xo';>-7-^^ 2, 9-7 
it>Xa'J>-8Wfli, 2, 9-7xtVXD'J>-10--f;^ 2, 
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2, 8-7xtyXD'J>-4-^/^ 2. 8-7xt>Xa'J , /-5-^l' 
2. 8-7*tS'Xnyv-6-'f^ 2. 8 -7xt>xa U >- 7 - 
-f;l^ 2, 8-7xtVXa'J>-9-^;H, 2, 8-7xt>XD'J>- 
2, 7-7xtVXaU>-|-^;H^ 2. 7-7xtVXa 
i;>-3— OUg. 2, 7-7xt>XD>J>-4-'f;^ 2, 7 -7 
^oiJ>-5--f/H> 2, 7-7xtV^P'JV-6-'f^ 2, 7-7* 
t>Xa'J>-8- fM^> 2. 7-7xtV^a'JV-9->f;H> 2, 7- 
7l tvxa U >- 1 0 — f l-7xtJ?=;l/S, 2-7xtv?^> 

1 -y^y^Ti^l^ 2-7W^T^~;V*> 3-7x7^-7^-;^ 
4 _- 7jc/ ^ Ti ?-;l / S % lO-7x7f7-7^VS, l-7x/W^S 
2-7 3-7 x7+ti5^;VS^ 4-7^y+-9--7^S 

! o-7^y+-9-v 5 -;^ 2 -3-^-»f-Vy 4-^-+ J 9-VU;WlS. 5- 

-tP-^*. 2 3 2 -y ^;UfcTa— 1 — i 

_ ;p _2 — ( 3-> c 7 : -;bta-;l/-4 — < jpS. 3-^^;utfa-;i/-5 
— - f;U*. 2- t-7^;Utra-;u-4—f;l'S. 3 - (2-7x-Jl/7'a^ 
) 2-*^- l -f>b'^H. 4-*f-;u- 

v K 'J 2 - 3 > K U 4 - * ju- 3 — Y > K U ^S. 

2 _ t ~-f^)V 1 — f v b* U 4 - t -7*;P 1 — < > K U 2 - t - 
-ftf. JU 3 _ ^ > pi; 4 - t - 77^ 3 — f > K 'J )\<£&tfi&lf b*l%>* 

1 -7x-M77o^H, 2-7*-;^77°a^«> 
_ t -7"^;l/S. a -t7fJl/yf;H, 1 -a— f7^;Vi^^ 2-a- 
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;Pif;H, l-^t7^;W77"a^ 2 - J3 — V7*a k^W 
Sn l-b?D«J;W^ 2-(l-^iJ^) xfjH % p-^MV7 
m-^^;u^>^^S. o-^^>^^ p -;dd^>^ 

m-^an^yy;!/!, o-?nn^>y;^ p-ya^vy;^ m-7 

P -tKD^>y;H> m-tKo*t/ 

V^;^ o-T^^vy^ p-^hn^Vv^S. m--ha^>^ 
^ o--^^^, p-i/7^>^ m-i/7^>^ o 

d-2-7x^;H 77'd tf;P^##tf£*t£- 
7 i;_;u^-^^SCi. -OZfc^ti, Zib-t(±. 7x-;H, 1-^-7^ 

-7xt>h';^S> 9-7xt>h'J;^ 2— ±7 9 

2-k7x^Ki^ 3-kf7^-;b^/US> .4 - £"7 *^>U>f /l>«. 

p 4 p-^-7x-;P-3-f;H> p~^- ?1 

-;U-2 -- OVg. m - ^-7x-;l/-4-f^ m -?-7x^-3--f 
m -^-7x^l/-2- o-h?;^ m-h'J^S. p-bU 
;uS. p-t--/^7*^;i46. p- (2-7x^7n^) 
3 2 — *-7^;uS % 4-7?-^- l — *-7^;ug> 4-^^;b-l- 

TVhU/ug. 4* -^^Hf7*-M/^ 4" - 1 -7'^;u-p-^-7 
,.^-4-^;^ 2-k-a'J^ 3-kaij;H, kr.^-;^ 2-tT 



I 8 



m 

WO 02/102118 



PCT/JP02/04427 



Vb'U^S. 4-f>F'J^I> 6-V>b M ;^S> 7— f 

4-^VV77^H^ 5-^r/77-;H> 6-^>V77^H, 7— < 
>V7 7^/H, l-^fV^> x /7 7^ 3-^v^>'/77^ 4- 
^V^>y77X/H, 5 _^y^>>/77^ 6 ^y<vy77^i 

s> y 6 U 7 -4- 7 'J 8 7 U^S. 1 - 

-/y*;y/wfe s— fv*-/u*at 4-*f v*/ u^a. 5— fv+yu^ 
2-#/w*v*y/uS. 3-*^ , / , J^ 4-*^V';;H, l 

xtVX'l?--;Hk 2-7xt->X'J^;^ 3-7xt>7v9i?-iH, 
4 _ 7i - h>x yi?-;^ 6-7 i t>X'J^/H^ 7-7xtVXV^- 

> 4 - 7 ^ijy^ g-T*!/*-*'*. 1. 7-7xt^oU>-2- 
1. 7-7xtVXa"jV-3--f^ I. 7-7xtVXD>J>- 
A—i)l<m, 1. 7-7xt>XD';>-5-^^ 1. 7-7xtV^n'J 
V-6-- 1. 7-7xtV^nijV-8-'f;VS, 1. 7-7xtVX 
a ij>-9-^H. 1. 7-7xtVXO i r/-10-^H, 1. 8 -"7* 

1 , 8-7xtv^° , J>-3-'f/^ I. 8- 
7xtVXo9v-l-^H, 1. 8-7xf>Xn'J>-5-^H, 1, 
8-7xt>Xa'J>-6-^^ 1, 8-7xt^a'JV-7W/U> 
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1, 8-7xt>XaiJ 1, 8-7xtVXa'JV-l 0 — f 

JVm, I. 9-7xt>ADiJ>-2-f;^ 1. 9-7xt>Xoy>-3 
— T^S. 1. 9-7xt>XaU>-4--f^ 1, 9-7xt>Xa'J> 
-5->f/l>£^ 1. 9-7xt>xa'J>-6--f^ 1. 9-7xtVXD 

uv-7— f;i^S. l. 9-7xt>XD>;>-8-'f;ils l. 9-7xt> 
xa y >— l 0 — /uis> l. 1 o-7xtvxa';v-2 — i 1. 10 
-7xtVXniJ>-3 — fn^Sn 1. 1 0-7xt>xn'r/-4 — f^S. 
1, 1 0-7xf>Xa'J>-5~'f^ 2. 9-7xt>Xoyv-l-f 
;US. 2, 9- i 7xtVXn'jV-3-'f;i/i, 2, 9-7xt>Xa'J>-4 
— -f 2, 9-7xt>Xo | J>-5-f;H^ 2. 9-7xt>Xn'J> 

- 6 --f ;US> 2, 9-7xf>Xa 'J >- 7 — Ob»> 2. 9-7xt>Xn 
y>-8~OUg> 2, 9-7xt>XD>J>-10 — T^S. 2, 8-7x^- 
>Xn >; V- 1 ;u«> 2. 8-7xt>XD!)>-3-^^ 2, 8-7 
it>XO'JV-4-f/^ 2, 8-7xtVXP | ;>-5--f^ 2, 8 
-7xt>XnijV-6-'f^ 2, 8-7xt>Xa'J>-T-f;i^> 2 
, 8-7xt>XD'J>-9 — Ol**, 2. 8 -7xt>XQ 'J >- 1 0 -4 JV 
^ 2. 7-7xtVXa'r/-l^;^ 2. 7-7xtVXnyv-3- 
2, 7-7xtVXa'r/-4 — 2, 7~7xt>XD'J>- 
5--Y;i/S. 2. 7 -7xt>XD 'J >- 6 ^— f /U*. 2. 7-7xf , /XD'J 

>-8--r;^s 2, 7-7xt>xDy>-9 — r;uS> 2, 7-7xt>x 
□ 'jy-io-f/i^, i-7xt^U, 2 -7x-^-;i^ i-7x; 

^T^-A^g. E-V^/^-Tv 5 -;^ 3 4-7x7 
4-9-^?^;^ 4-7x; + t^i s 2-;3-*-9-V , ;>rt'®. 4 % /'J 

;H N 5-^^rify;;ua. z-tw? 1 /^^ 5-t4rt^7y^i/S 
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y ^ ;Ub .p_ ;U _ 2— -owS, 3-y^n/fcTD-rt'-4-<«ni'g> 3-y^/u^ 
a-;U- 5--Ol^ 2 - t -^;l/tfa— 4 --<;bS> 3 - (2-7*- 

h* y )m. 2 - 1 1 — i v f y 4 - 1 i > b* y 

„ ^V7*DtJl^ n-y^/l^ s-^^S, "f V 

-^^l;^ t-7*^;i^S. n-^>^^< n-^fJUs n-^r^;uS. 

1. 2-v?tFa+->xf;H, 1 
3-^tKa^WV7'af;H > 2, 3 Ko+S'- 1 1 
2, 3-b!)t(>'D*i/yat:jl/^ ?aa^/l^> l-^DDxf;^ 

3 _i7^ nn ^ V7'at;Vl, 2, 3-^^DP-t-7*^l> 1. 2. 3 

f-)^ 2-7'a^-<7yf/l/I> I, 2-77*a=eif;H, L, 3-i>7a 
t^V7'Dtf;i/S, 2. 3-y7-nt-t-7^ 1.2. 3-M)^ot 
7"pk:;H> 3-F**/i>*. l-a-Kx^iA 2-3-K^i^ 2- 
3— K-fy^JP*^ 1. 2-^3-KJ-^Ug. I. 3-v3-M77*af 
;US. 2, 1. 2. 

1. 2-^75;i« 1, 3-^75^77D^H, 2. 3 
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g N ]-i/ 7 /xfiH, 2-i/7;x?;Vl, 2->7;^V^^ 1. 
2_^>7Vi^;|,g; l, 3-^V7y-f 77'Dlf;bS N 2, l- f J*s7J- 

nxfjH, 2--[«DxfiU, 2 -~h a-f 7 7*?-;uS. 1, 2 -v~h a 
jum, 1. V/ntTA^ 2, 3-v-htn- t -T^S 

„ 1. 2; 3- h U-ha7"at.'^S^^lf f>ni>o 

o 

7 v-jismoMtis-zte, 7x-;H, ^-7^;uS. 7>h'J;Hs v 
a r ;Mr ;H, BuiBroa^l *> b < ttgtli©7 * mJlB tf> fi& t u < 

* U < > TE-IR5C ( 8 ) ( 9 ) #tf^*i^o 
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A^U-tC^' ) (8) 
ggg (8) <K AV* WU *nW&ftt^ 7x^U"a t7*-l/*A * 

^n5*Aii^. 7mM=PXtemmm* 6 ~ 2 o ro^#^s^*» 0 , a r s \ a r 6 " 

— (8) lc*^T. A r «' * fcttAr r <0^< 1 ^ « 

V ^Ar 10 /•* 

( 9 ) 43^ Ar'*rt, JfcSM£*< 6-40 ©Mlt-J) «9 > Ar 9 '2£t/ 
A r 1 li. ymmttttfcMm* 6-20 <Z>9fSK£-e&*. Ar 1 ', Ar s * 

— ( 9 ) Kfc^-r. 6-40 U-O*. 7 ^-/K + 

7^;K T>h^-;K 7it>X'J/K tru=-;K ^n- ;k £7 ^— /K £ 

na-^> s fcr7*.~l>>. ?-7x-^a — U 7v-U>. 
^^-7^-b>> ^'//ft7x-l/A tW7 N /'^A 5?7*=7P7> 

7^7>f^bA 7-fet7^7J^7>f-VVf©7 »J-lx>g##l:f ?> 
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^w6~4o©m» s&ic««izj:9WM5nw 

f-n^ i-7'atr;l^ s-y^S. t--7 , f->^ 

ij-;H^ft-5ixf;Hs mm&l - & cor )^J^^i-^>^^^^ 
i/ 7 ;s> - has. /Npy>sw*tf&*i*. 

z.(D±mmwt Lttt, Tie— sss: ( 3 ) 



&gg$co$|t& 1-30 ©TJMrJUk g&fc L- < ti*&S&<^H& 5 ~ 3 0"<B 
I < t±tl^©j^$^ 2-40 Oliils -ORs -OAr. -ORAr. - 




(4) 
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OC (0) R> -OC (O) Ar. -OP (0) R? . -SeAr. -TeAr 
„ -SAr. -X. -OP (O) Ar, > -OS <0,)PU -OS (0*)Ar. 

— OS i Rs . -OB (OR) 2% —OS i A r a -* -OAr 0-. -OC (O) 
ArC (0) 0- 0£4>> R«. SSI4»KHM»SI©^«»1^3 0©7^ 

«lftt>L<tt'*WWft<Z)ift*»5~3 O0V*n7JMrJi4&**<K Xte. 

/MsyvTfcO. Arte, m^i^l±Ma^©^^6~3 6©7'J-/Wk^i 

— Q. 3 (Q 4 ) (Q 3 WQ 4 tf. -^n^n^iLtJ:. Q« #tfQ* il^U*) -C/T^*i 
X«TIB-^ ( 5 ) 



^b. A 8 MA 4 ti. a^^>L<Mgmw^itl ~3 0©7^l/V«, 

«e 6 ~ 4 o ©-flfiw^^iS££H-o x&> ssi*> l < temm.&<nmm&. 1 

~3 0 O. S. SO, > >C = 0. >S i R 40 R 4I > >NR 42 

^L, A 3 M*A 4 &m.&h u <li*t^©7^u xetT/u* 

n(±0~2©»ft**-r. R 40 ~R 48 Ci. ^n-etl54iLHi> 

nm^s ;N D y>nf, >>t yg. ~ h am, s&*> k {,zmmma&kM&. i - 

3 0 07;u*;H> S&fc L < «^ja»©«*» l~3 0 07/^^r^ 
t> U < limB^WJ^S^6 ~ 4 0 ©7 U -;M-*i>«> u < t*&g&©& 

gt§£l ~3 0©7n^;i^«. ®&{> U<ti*aU»«>lft*ft6~4 0©7 U- 
;U7-*S. ■»t»U<tt*Rfflft©«3Wt5~4 0«^'I^H<liil^ 
©£t£&8~4 0©J&&£JRg. gglfcU<ttMfigS©7 5yg£3t-t 0 *fc- 
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-m. (3) tufctvr. Q' &tf/Xl*Q a TIB-^ (6) 



- b oi, fi&fc b < «tojB»<00i*Bc 1-30 ©Trt^/I-*. B&fc I- < «M 

o or y l < »«««»«)iS8eR 2~4o ©wit^^. ) 

rs- —NX 1 x j t*.**u x» #tfx l turn *n-en 
acttc. frmm¥, ^^m, rnwi, ^v/^ii4 n--/ 

^;vS. s-7*^;pa. <<v-fl-fV&* t n-^V^A^ n ^ 

^>x^;l^ 2-tKo*i/xf;il, 2-tKo4WV/f^S, 1. 2 
-S?th'a+«>x^ 1, 3-ytKa+WV7 , D^Ss 2, 3 — S?tl 
Kn + v'-t-T*^;^ 1,2. 3-h'JtKD^>7*Df;H, ?oa;^ 

. 2-y?aai^ 1, V7*DfeTjP»s 2, 

-t -"7>;PS. 1,2, 3- h ?nu7°otf;l^ ^at^^S, 1 -"7* 

a«^;u». 2 -7a =6x^1^ 2 -7*0*4 77*;u£* 1,2 —^7*0 




,31 



30 



(6) 
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tlf^i, 1, 3-^d^V7'd^I, 2. 3-^D=E-t-W 
S> 1. 2, 3-h'J/a=E^o^a-b7^l4, l-a-K^JI/g 
^ 2_ 3 _ px ^^| % 2-a-K-Y 77>;l>5S. I. 2—73-Kx.^vg. 
1 , 3-^3-bW7*akr;uS> 2, 3 — i?3— K— t — "7*^-;l/3> 1. 2. 

x.^)l,m, 2-7 5^V"/f/l^ I. 2-y7^/i^H> 1. 3-5T7 
5y^V7'o^;i/S, 2. 3— 77^7~t-7?-/uS. 1 , 2, 3-bUT5 

-VT^Vyf;H> 1. 2-i?V7^f;^ 1. 3-S?2/7/-fVra 
tr;^. 2. 3-v?v7y-t-WS, 1.2. 3-MJ5/ryroK7b» 

7*^1^ 1. l. 3-^hD^V7-ok:;H> 2. 

3- ^ha-t-/f;H, l. 2, 3- h u - hn-7-afcf;bS. 7x-;H 
s 2-^7^;uSs l-rvh'J^ 2-rvb'J;Hs 9 

hij^ 4-7*tVh'J;l^ 9-7xt>h'J^ 

N 2-^-7^-fe-;^ 9 4-^fy^7i^ l-t* 

2 4-^b-^S, 2 - £7 3-H7 

4~^7x-/K;^ p-^-7x-;i/- 4 — f;pg. p-* 
3 --r^S> p-^7i^- 2 — f 

4— Y/i4k m -y-7x^;i/-3-^^ m-?-7x-;i/-2-'f;i/S, 
o - b u m- h !> p - M p - 1 -7=^7 *-;uS. p - 

(2-7^~^7*o^;t0 7 3-P t ^^-2-^-7^^S> 4-^ 

-fyuSx 4" - t-7*^;U-p-^-7^^^-4-'1 > 7^ 2-^nU^S. 
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ij V-jum, 2 — f > K U /US. 3 — f > K U Jl'S. 5 — f 

> k 6 — -f > k 7 — f > k 'J i — * v-r > k 3 

-4 74 > K U >US. 4 -4 74 V b' y ) )V2k^ 5-4 74 > K U /US. 6 -4 V 
^vKi;^ 7— 'fvr/F'J/H^ 2-7U;u». 3-7<J;uS. 2 — 

~/ug N 6-^>77t^uS. 7-^> N /"77-^a> 

77-;H> e-fv^v^^/H, 7-^v^>777-;^ 2-*7 
a-^^u;^ 4-*7>;;uS. 5-*>"J^ 6-*;!);^ 
7 _ + y.; ; ^ 8-+^u;uS> l -4 7*y 3--f7*;'J;t4> 
4->f7+7'J;H, BHV+y'J;^ 6— fv*yu;i* 7-4 7*7 
U;U ^ 8--fv*y'J^ 5-+y*-9-u^;^ 

vrij^s, 4-*;^ , /'^s i-7xt>x.'J'7=;^ 2-7xm'J 
v?^;uS> 3-7xtVX|J'7-^ 4-7xtVX';^-;H^ 6-7^7" 
>X'J-7-;H, r-7xt>x';^-^ 8-7xt^'J-7-;U, 9- 

7xtvx';^;t4 io-7xt>xy^;H> i-t^uj?-^ 2 
-T?y^~/i^> 4-7i"jy-^ 
;US> 1. 7-7xt>XatJ>-2-^/^ 1. 7-7x + vxn»;v-3 
-< OUS. 1. 7-7xt>xa'J>-4-^^ U 7-7xmaij> 
_ 5 _^ ; ^ lt 7-7xt>7DijV-6--f^ K 7-7xt>XP 
i;>_8 — T^S. 1. 7-7xf>XD'J>-9-^/l'S> 1. 7-7*7^ > 

1. B-7xt>Xa«ry-2-'f;i/S, 1. 8-7 

-7xt>Xa'J>-5-f^ 1. B-7*t>XD'JV-6H;^ 1 
8-7xtVXa'J>-7-f^ 1. 8-7xt>XP'J>-9-f^i 
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, 1. 8-7xt>Xa | J>-10-'f^ 1. 9-7xt>XQ'J>-2- 
1. 9-7xt^aiJ>-3HiH, 1. 9-7xf>xa«jV- 

4— U 9-7xt>Xo'J>-5-f/H, 1. 9-7xt>XD'J 
>-6— Ob36. 1, 9~7xt>XD'J>-7-^f^ 1. ,9-7it>^ 
0 i;y_ 8 — f 1, 9-7xt>Aa | J>-l 0-<^ I. 10-7 

— r;uS. 1. 1 0-7xtVXa'J 1. 
t 0 _ 73 ,^- VXa r; > _4_^;u^ > 1, 1 0-7xt>XD>J>-5W^ 
2. 9-7xt>^n'J>-l-^;H, 2. 9-7 xtV^a'J >- 3 ~ 
>f;i/». 2, 9-7xtVXa'J>-4- f;U». 2, 9-7xt>7>a'J V~ 

5 — f;u g % 2 , 9-7xfVXD l J>-6-'f^ 2. 9-7xt>Xn'J 

— f,>S. 2, 9-7xt>Xa<jy-8-^;H, 2, 9-7xtV^ 
aU v _ j o--f;l/S. 2, 8-7xt>^ni;>-l-^^ 2, 8-7x 
t>Xa'J>-3-^;^ 2, 8-7xtVXD , J>-4-'f;l^ 2. 8~ 
7xtyxni;v-5 — f/uS. 2, 8-7xt>Xn'J>-6-^;Hx 2. 
8-"7*-*-V*o V >- 7— 2, 8-7xtV^D«J >-9-f;ll, 
2, 8-7xt>Xny>-10--fiH, 2. 7-7xt>Xa'J>-I-f 

2. 7-7xtVXn'jV-3-</^ 2, 7-7xt>Xai; >-4 
--Ol^ 2, 7-7xt>Xo'J>-5-f;^ 2, 7-7xma'J> 
-6 — f/PSn 2. 7-7xt>7;niJ>-8-'f^ 2, 7~7xt>Xa 

y>-9-^;uS> 2, 7-7xt>xnijv-io-^;i'I> i -y 

2-7^^-^-^S. l-7x;f7^Hv 2-7x;f7^H 
„ 3-7x/f7'7-;H, 4-7x;f7^^ \ -y =.s*W~n>& 

, 2-7^y^-9-^-;i-S. 3-7x;*w^ 4-7x;w=;il 

, 2-**i*-*/ , ;n^ <-twj*«N 5-^+-9- x /u^> 2 
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-f/l^> 2 fJUbfa— )V- 4 -^f^S. ;u- 5 — f;uS> 

a— ;i,-"4— 3- (2-^^7'at;i/) t°o-;ix- 1 -- OUS. 2 
4_ t _^;n-^>K';^Ss 2-t--7-^^3-^>K';^». 4 

- 1 --f?)i> 3 — f v k ^s^^^^ti^c 

7;^;Ht Lt(t y^;u3S. x.=F;i^ N ^V7'at>l, n 

-■/^;HS> s-^^> -fvyf^ t--/^)^ n-^y^)^ n 
-^*>>;u*. n-^^S. th*D4i/^f;H, 1-b 

2 Ka*«/i^;i46N I. 3-^tHa4V^V7"atr;l/S, 2, 3- 

^^^S. l-^DDif;H, 2-^00^77*^1/1 
n K 2--7^aDi^;vS, I. 3-7^no^77*a^/Hs 2, 3-v? 
Da _ t _y^ ;l ^ > i,2. 3- h i> ^□P7*Dtr;bS. 7*a^^;H, 1 
-7 , ntx5 : ;Hs 2-7*n^x^^ 2 -7*a*e-< V?*JV&> I. 2-5? 
ya^ifiH, 1, S-y^n^yrn^ 2. 3 -i^n^E- 1 -7* 
I. 2, 3-b'J7'a : t7 , a^ 3-K^^»^fc. 1-3— h'X* 
juSx 2_ g -. K i^ 2-3-NV7*^ 1. 2-^3-Ki^V 

1. 3-5?3-M V7*atT/bS> 2. 3-y3-K-t-^f/H, 1. 
2 , 3 _ |s ij 3 -K7*Dtr;uS % 75 y^^/US. I-7 57xf;H % 2-T 
$;xf;H, 2-7^ y-f V~f*fl&> 1 . 2-y7 5M^l, 1.3- 
i?7^-f77oh>I, 2. 3-5?7^-t-7*^V^> i. 2. 3 - h 'J 
75y7'ot:;l/I, vT/^f^is J^TiX*^ 2-v^T/^^S 
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, 2->7;-f V7*)Um, I. 2-^v7/ifil/^ I. 3-^77 7^7 
7°atT;U^ N 2, 3-»?;-t-7f^ 1. 2, 3 - h U *77 J 7'n tT 
— hap<^;uS. 1 h oif^Is 2--hn:n^;i^ 2 --ho 
-fVT*^;^ 1. 1, 77nb\>bS. 

2, 3-^hn-t--/f;V«, 1.2. 3-h iJ^t^Drn^H^W 

e/^aT;U+^S<bLrt±. -/^nynt)^ ^^a7*f;H, ~7?a^V 

9*71^ 7"ot";u^ -rV7*atf;uSs n-73^U». s -7*9*-;ug. ^V7"f 
t-T^ug. n-^>^^S. n-^*->;uS> n-^7*3"-;u^ n- 

^US. 2-tKo+v"{y^H> 1. 1. 3 

-^tKa*WV7*a^ 2, FD+i/-t-7f/^ 1. 2 

, 3_|si}tKn*^7*D^^ ^pa^f/H, i-^ddx^S, 2- 
?a a xf-;H N 2-^na-fV^;H, 1. 2-^?Dnxf;H N 1. 3 
- >? ? a avf V7'a fc";i^ 2, 3 - v> ? a a - t -7^^S. 1 . 2 , 3-h 
^aD7'ot;H> yot^f/H, 1 -yntif ibl, 2-7*a«^;U 
S> 2-7*0^^77*^5, 1, 2-V-7'u=e^)vm^ 1. 3—77*0^ 
77"nfc!;i^ 2. 3 -i?7*a=&- t -7>;US> 1,2, 3-hU7*a^7"a 
kf^S. 3-K;^^ 1-3 - b'^^S. 2-3-Ki^^S. 2-3- 
K^V7>;ua. 1, 2-73-K^;U« % 1, 3 -73- K-Y 77*a b.7uS 
N 2. 3-73-K-t-7*^US, 1, 2. 3-b U3-K7*d^S, 7 5. 
J^^)Vm^ l-7^;xf^ 2-7?/if;Hv 2-7$^V7'f;i/ 

i, 2—775 y^^S. l, 3-e'7 5;^V7 , Dif;H, 2, 3-v? 

75 7- t-7*^;uS. 1.2, 3- h <;7 5 77*a fc^S. ^7 J * 
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l-i/?;xf;H, 2->>7;xf;l/S, 2->?y>fV^^ 1. 2- 

i>5/7 ;if i,.3-? ! /7;'fvyn^ 2, 3-i^>Ty-t- 

7*Jl4k 1, 2, a-hyi/T^a^H^bn^fjH, l-^hai 
1. 3-^ba-fV7-a^I, 2. 3 -v>~ h °~ t -7^^S. I 
liiStUtlt l-Kny^l, 2 -trauma. 8 -Ka 

2-try^~;i*g> s-t*uy-;i4l. 4-tr«;y-;u^ i-4> 
K y 2 -- f > K y ^S. 3 — < > K 'J ;u2£. 4 > F y 5 -W > 

KU;^ 6--f>Ky^S. 7-'fVb ,| J^I> 1 ->f 7>f >KU;l4k 2- 
^V-fVH'J^ MV'fvF'JJi^ 4-f'MvK'^H> 5— <V-< 
6WV^>K'J^ 2-7U;uS> 3 

-•7';^. 2-^V^/77^ 3 — J>777-^ 4-^>^7 7- 

;l^ > 5 r/77 7^;^ 6 — 5>77 7^lH> 7 — t>y77^S> 

l--fV<vy77^Hs 3WV<>V77^H, 4-^7^/7 7^ 
,1^ 5--fy^V7 7-^ 6-^7^>V77^ 7^^vV 

77-;i,i, 2-*/y/i^ 3-^yu;u8> A-*svfr&, s-s-jvjv 
m ^ 6 _ + /.j;n, 7-^/y^s. 8-+y;^s. 1— <v*^y^ 
a— fv*-/u;i*. 4-^y*yy;i* 6--fv*/ 

_*./*-y-y^;uS> 6-*y**U=A«- 1 -*;w<7y;i£k 2-*;i^ 
VU;u«> 3-A;w<vy;Hs, 4-*^/'J^ 9-i;i/^V'JM> l 

-7xtVX'J^;H > 2-7xt>X'J^Hs 3-7xf>X'J^ 
^ 4-7xt>X^7-;H, 6-7xtVX«;i?=.;H > 7-7xt>X'J 
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2 — 1, 7-7xt>XDiJV-3 — f;l4^ 1. 7-7xt>Xay 
>-4--oug. l,7-7itV^Dyv-5H/^ 1, 7-7xt>X 
aU>-6 — T;bSs 1, 7-7xt>XD'J>-8-^;^ .1. 7-7xt 

f;H, 1, 7-7xt>7a 'J >- 1 0 -> f^S. 1, 8- 
•7x-^>Xa>J >-2--C 1. 8- i 7xt>Xa'J>-3-^;H> 1, 

8-7it>XDU>-4-{^ 1. 8-7xt>^DiJ>-5-f;H> 
1, 8-7xt>xn'J>-6--/;i/Is 1, 8-7 I t>^nijv-7-^P 
1, 8-7xt>XD'r/-9-^;l/I^ 1, 8-7xt^air/-I0 
— r;u«. 1 . 9-7xt>xoiJ>-2-'f^ 1, 9-7xt>xo'J> 
- 3 -4 ji^m, i. 9-7xt>XD';>-4-^;H, l, 9-7it>xa 
yv-5 — fn^ln 1. 9-7xtVXni;>-6--f;i^s 1. 9-7^^-> 

1, 9-7xt>XaU>-8-^;i/l^ 1, 9-7cc 
t>xa y >- 1 0 -4 I, 1 0 --7x.-r>7sV V >- 2 -4 I, 

1 o-7xt>xoy>"3--f;H, l, i o-7xt^ng>-4-'f;i/ 
3^ 1, 1 0-7xt>XniJ>-5-^;H, 2, 9-7xtvxnyy-i 
— f;U«> 2, 9-7xt>Xa9v-3 — f 2 , 9-7xt>xa'j> 

-4-^;^ 2. 9-7xt>Xn'J>-5--f^ 2. 9-7xt>xa 

yv-6 — r;i^ 2. 9-7xtvxDijv-7-'f;^ 2. 9-7*^-v 

XD'J>-8HM^ 2, 9-7xtVXa"J>-10 — f 2. 8-7 

xtVXa'JV-l-f^ 2, 8-7xt>Xa'J>-3-^flVS, 2, 8 
-7xt>Xay>-4-f;i4s 2. 8-7xt>XniJ>-5 — Ol^. 2 
, 8-7xt>Xo | ;>-6-'f;H> 2, 8-7xt>XD'J>-7-^^I 
% 2. 8 -7xt>xp y >- 9 --r;uS. 2. 8-7xt>Xo l J>-l0- 
-ou^ 2, 7-7xt>Xni;>-l — r/i^ 2. 7-7xtvxni;v- 

3 — < 2, 7-7xt>XniJ>-4--f^ 2, 7-7xt>Xa'; 
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>-5--f;l^ 2, 7-7it>XD V V— 6 —4 2, 7-7xt>7, 

n";>-8-^/Hs 2, 7-7xtV^D>JV~9 — 2, 7-7x.^h 
>7.a y >- l o -A ;ug. l-7xti>-;^ 2 -7xty-;H, 1-7 
i;f7'f-;l4L 2-7x7f7^-;^ 3-7x/5 : 7v i ^H^ 4-7 

x;f7^H, l 0-7x;f7^-;H^ i-7x;*t^S > 2 - 
7x;+t^;H, 3-7x;+t-^-;H> 4 -7 * j^-v-V-k^ 10 
-7^7*-9-~7^;i^ 2-**.* x /y;^ 4-a-*-y- % /y;i>*s 5-**if- 
yy;i/^ 2 -^•9-^tVU;pS> 5-^+t5?7Vy;^ 3-7^-tf-^ 

8. 2-^— 3-^i-/l^S> 2-^^Vtfo~.;l/- 1 — f/l^> 2- 

□ — 5 --OPS. 3-^^;ub°a— l — f;i^ 3 ^;btfa— 
2 — ObS. 3— ^r^jl/lfa — 4 — f;Pg. 3 -^^;i/tfa— ;|/- 5 — 

2 - t— 7*^;H^a— ;l/-4 — if 3- (2-7x-;l/7"atf;l/) fcTa 

— ;u- 1 --r 2-* f-)U- 1 — r > K U 4 - ^ 1 — f > K y 
2 3 — < > K<;;i^> 4-^;u-3 — fvK'J;H, 2-t 
-7^;H — r v K«;;^ 4 - t -7*^;H > K 2-t-7^;u 
3 — f > K y 4 - 1 -7^;w 3 -- r v K y ;u^#W£ft£ 0 

7'J-;i/t+i/Itt -OZt^ft. ZtUttt, 7xr;;H, l-t7f 

2 -t7^;Hs 1 -7 > Y 'J 2 -7 > h y ;HS. 9 -7 v h y fu 
^ l-7xt>h'j;H s 2-7xt>HJ;^ 3-7xt>b';;^ 4 
-7xt>M;;H, 9-7xtvn);^ l— i-7^-fe- 2-^7? 
-fe— ^S. 9 --^7^-tz— 1 -h'b^l, 4 -fcfb — 

2-t7x-;W 3 -tf7i— ;i"f;i^> 4-if7x^H;^ 
p-?— 7^—^-4 — oug. p -^-7x=;i/-3-^;H> p-?— 7^ 
=71/— 2 — Y;H, 1X1-^-7^—^- 4 --f;^ m-?— 7x-/l/- 3 — < 
/USk 111-^-7x^-2-^^ o-h'7^> m-h'J/^ p-h'J 
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3__^^ ;u „ 2 -+7^/1^ 4 -**>v- 1 -f-7^/u^ 4-*?7V-l- 
T>hU;uS. 4* -j+frW 4" - t-7*^/u-p -9—7 

^- } \,-\ — (jvm^ 2-^nU/ug. 3-kTa«;;PS. tr^^-^S. 2-f 
g y^/ug, 3-K'jy-;Hs 4-kn;^~/i^ 2 — rvKU^S> 3-^ 

vku;i/Sn i -- rv-r >KU;i4fis 3 — -Y v-f v F 'J 4-^v-oku 
5— f v-f >KU;i4ix 6— <r.M > K U /i4k 7 — fV^vKUJUS. 

2-7';^ -3-7'J;H, 2-^> N /7v=-;bS. 3 ;>V7 7~/U«> 

4 _^ v y7^-;p^ 5 -/<>>/7-7— 6-^v s /7 7-/l^> 7 
>77 7-;vi> i-^7^>y7.7-;H> 3-^v^v x /7^-;i/S, 4- 
-f v^Wt^-juS. 5--fV^>V7 7-;Hs 6->fy^>777^S 
n 7 _^ V A;vy77-;^ 2-#7U/uS. 3-+/>^H, 4-* 7 un* 
5-*7U;pS. 6-+;'J;H, 7-*7';;i^ 8-*7 u/ug. l- 
-fV*7';^«. 3—f7*7'J/l^ 5-^v+7U;u 
g N /14k 7 — f 74 1 7 f 8 — f 7* 7 «J /I4k 2 7 

+-9-1/^/1/^ 5 -*7*1M;.=-/l^s 6-^7+ifU^uS. 

2 -A/U/^/'J/l'S. 3-*/W^7';/bS. 4-*/P/^/U^. 1-7 

4 - 7 zu -r v-;bS. 6-7xt>^'; v>~/ua> 7-7xt>^'J^ 

/14S. 8-7^7^>7.y iS-JVm, 9-7xt>XU7^H, 10"7xt> 
X';7^S, 1-T^U^-/US. 2-7 7 V V=-J^ 3-7^'J7^H 
% 4- r ^gi?^;H, 9 -T7 Ui>=.;i4t» I. 7-7xt>XD l J>-2- 
-f/t'S, 1. 7-7xt>Xny>-3~^^i> 1. 7-7xt>XD'J>- 
4--Ol^ 1. 7-7xt>XD'J>-5-'f;Hs 1, 7-7xtVXD'J 
>-6--f;US. 1. 7-7xtVXnD7-8^^ 1. 7-7xt>X 
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a y >_ 9 -4 1. 7-7xt>XnUV-l 1. 8~7x 

tVXa!lV-2-'fAi, 1. 8-7xt>xaU>-3 — OUS, 1 , 8 — 
7xt>^nijV-(-^^ 1. 8-7.xtVXn!lV-5-'f^ 1. 
8-7xt>Xa'JV-6-^H, 1. 8-7xt>XD'JV-7-^;H> 
I. 8-7xtVXn'JV-9-f;vS, 1. B-7xt>XnijV-10H 

1. 9-7xt>Xn'J>-2--f;Hx 1. 9-7xf>Xa«J>-3 
-^H-g. 1. 9-7xt>7o'J>-4-^H> 1. 9-7xtvxa«J> 
-5-W;PS. 1. 9-7xt>Xa'J>-6-f;H> 1, 9-7xfVXa 

v _ y _^;l>^ 1, 9-7xtVXD'J>-8-<JH> 1. 9~7xt> 
Xa'J>-10-'f;i/is 1. 1 0 -7xt>Xo y >- 2 — f l. 10 

>; >- 3 — 1, l0-7xt>XDi;v-4M^ 
1 , 1 0-7xt>Xn«;>-5-f;H, 2. 9-7xt>XaiJ>-l-^ 

2, 9-7xt>Xn9V-3-^;Hs 2. 9-7xt>^a'J>-4 
—f;U*> 2, 9-7xt>XD'J>-5-f;«> 2, 9-7xt>Xo'J> 
_ 6 _^ ;1 , Sn 2. 9-7xt>Xa'jV-7--f^ 2, 9-7*t>XP 
■J >- 8 --f 2, 9-7xtVXaijV-10-f;^ 2, 8--?*^ 
>Xa«; >- 1 — fjUlk 2. 8-7xt>Xo'J>-3W;H, 2, 8 -"7 

2, 8-7xtVXo'JV-5 — Ol/S^ 2, 8 
-7xt>Xa'J>-6H^ 2, 8-7xtvxnT/-7--f;Hs 2 
, 8~7xt>XD«J>-9--<;i'i, 2, 8-7*t>xn U >- 1 0— -f^ 
S> 2, 7-7xtVXni;>-l-^;H, 2. 7 -7xt VXa y V- 3 - 
-OUS> 2, 7-7*t>XP'JV-4-^-2, 7-7xt>Xa<J>- 
5-^,1^ 2 . '7-7xtVXair/-6-f/^ 2, 7-7xt>Xa'J 
V-8 — 2, 7-7xtVXDiJ>-9-{;l'i> 2, 7-7xt>X 

ayv-io — r;uS. i-7xt^l, 2-7xty-^ i~ 7i; 

f7^^;Hs 2-7x/fT^;H, 3-7x;f7i?^ 4-7x; 
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g^T-^— ;kg. l - 7 v=^)U3£^ 2-7*. 1-7 ^ J 

5 -**i7-\/y ;bg s 2-t*t^7 % /U/H, 5 -twry y^g 
. 3-7 7if^;u§. 2-^i-;i/S. 3-^j.-;i^ 2 ^;pt:a-;i/- 
2-/^en-^-3 — <"^S. 2 ~y ^/l/kTa-^- 4 -> f 
2 -pt^^fcTa— 5--OU^ 3 ^;H^a~;U- 1 --f;bS> 3- 
^;u-t°a-;b- 2 3 f;i/fa- ;u- 4 — 3-y^;bti* 

n— ;u-5-^;b^ 2 - t -r^f a-;u- 4 --f 3- (2-7.* — 

^nt^) trn— 1 — -f/Pg, 2-y^;i^-l — f>Kl>;H, 4-p<^ 
fl— 1 > K y 2 ^/l/- 3 — r > K V 4 3 — ( > 

K y 2 - t 1 —i* > K y 4 - t -ff-ju 1 > Y V )vm 

s 2 - t-zT?-JU3 — ( > Ky;US. 4-t--r^-;u3-^>KU^aKSE*««*Cf 

7'J-;H©0Jttrtt, 7i^;u« N -rvf-n^ 7>hU;^ 7^> 

Ol^^j L< (iiI^©77Jl/+;uS, ii>fl3<og&!fc L < Mfi&£)7 y— fr* 

Tf2~|g5C (7) 
C ( (R s ) n — Q' ) j-k A I] x L' k (7) 
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m«l~6T**9, L' tf> -R* ^ -Ar' . -OR' > -OAr 
* . —OR' Ar* . -OC (0) R' , -OC (0) Ar' . -OP (O) R 
•„-SeAr\ -TeAr \ -SAr' „ -X* , -OP (0) Ar',. 
-OS (0,)R' . -OS (O.)Ar' . -OS i R* .* -OB. (OR'), > - 
OS i Ar' —OAr' 0-3m-OC (O) Ar' C (0) 0- R 

■ t±> m$g&\ ~ e ©jfrft7K*T?*> 0. x' t±. ^ay>f*o. Ar* itmm 

&6~3 6©T y-;Wfc^*refc*. kRtfxtfUT?***^ BBfit?- 

— «3£ (7) tefclrVC. JBHtrKSk adVx TU-^LTtt. iiulEbfcfc 
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N. N, N* . N* -fh7 (t'^i^) -775;7'J-U>i?# 

N. N, N* , N* -fh7 (lf7x^) -i'75;7'J-U>iL 
Xli. TIB— «5t (10)Xtt (1 1) -Z&ZtiZVG&foiMRtL LK\ 




tLfbtiS^l^I^— t^t^ioWrU<> R"£R*\ R*' tR 4 '. R 

S '£R 4 ', R 5, tR«', R 6, «hR 8 '. R"tR'', R"iR". R 4 * iR ! '. R 
*' bR*' TkZfR *' tR*' ti> f tif*n^ LT«*M 1 1 U l\ P=l 
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R 1 3 . R 12 tR", R"tR ls , R ,5 i:R ,7 MR ,6 <!:R ,7 «. ^ti^n^L 
*5^-C#?£L^tfH:U N, N , N' . N' -fb7 (4-tf7^^) -i^7 5 
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£<Z>$B7&tt Kwn-v b ^)I^J £ L-Cti. N a : 2 . 3 6 e V) . 

K ii±WM&: 2. 2 8 eV) . Rb (ft¥W$E : 2.16 eV) MCs (ft 

: 1 . 9 5 e V) **&fc*W**6a&a ft**J>ft < th—z>07)^ 
JS^. Ca (ftJ&Rlgc: 2. 9 eV) . Sr (ttHi€ifc : 2. 0-2. 5eV) 
MBa (ft^gSj&: 2. 5 2eV) tlZ'P* < t fc— o 

';±3g^jR*^»f e>tu ft*w&*< 2 . 9 e vjaT©fc»W£#£ l 

RbXfcfcC s-?fc^ &^>$?* L©H Cstfe^. itit)©7WJ^i(t 

iJW-SliS^tffffiOlSii^gjS^k^S&n*. ft$»2. 9eV£TF 

©3i7ct£K-^*> hilt, 2SJ*(±07;V* !J&JB©l!£-*rti-t>jff*L 

< > #1-. C s Z-a/otm^te-tt^ m^f, CsiNas CstK, CstR 
b XHC s^NaiKi & Z t £ t l^o C s fcfi^fc-ti- 
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Lit 0, L i 0> N a i N a 2 S eMN a Oifi&lf £*l> 
T;W* Dljftfel*^^ K£ LTte. CaO, B a 0. SrO> 

BeO, B a S&tfC a S e ##t? £4a. 0*L^T;U* «J &JS<B^ay ><b!$J 
£ LTl±. mz.lt, L i F. NaF. KF, L i C U KC lMNaC 1 
#cf£*i. ^ft^7;i/* 'Jd^lw^yvlbifeiiTtts 0i*fc£< CaF 
t . BaF, . SrP 2 > M g F 2 St/BeF, t^^tzV vflSfe^K yvltty) 

£/"c. m^lll5iP^^^¥^^trt± s Ba, Ca, Sr. Yb. Al 
. Ga. In. Li. N a. Cd> Mg, Si. Ta. SbMZnO^<i 

izm^zn&mmmvMWMk Lnt s^fc-r vv^i^ ( i to) > m 
im (nesa) . $mttmft>nz> a mmtLxte, m 

o 
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*^©f«ELi?t^l^, mHB-<R3C (1) T?**n*5S*<fc^*4^ 
-r^^*9I^Bi^t±. gffi^tfe. $^F»S£Sf!fc (MBES) **oi4iM»(c||^ 

^£n&&©-T?teft^. 

Z:©3t£^3fc©M#^£*7n>fc|gm> MIB#l>?A*l>- Mfc£» (2 8) 
&QftMlsfctZZ>, 2. 9 5eYt?*ofe. 
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7;7x;-;l,0. 5 9 g Z&m LtzMttmWUz LT&IiU 1. 4g®^6 
{fc^ (1 7) X'&ZZttftefr^tc. x-%)ls*'-*'w7'ZytW.)&^ 
^RK^IJ 3 

-;K). 4 7 gfc&fflL/cJ^il^l-^MU 1. 3g«fel9*^ 
A^U-Mb^fe (2 7) ^fc^fc £fc> x^^-^t^'t 

D 1 

(01 © J§) 

N~0O)— N v 




5 I 




c z 
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j -4- vJU-c.;£H'3r~- (eV) 


Wfcti (eV) 


(El) 


K 7 0 


2.8 0 


(E 2) 


6. 72 


2.7 3 


(E3) 


6.8 0 


2.7 9 


(Dl) 


1 5.3 5 


2.4 5 


(D2) 


5. 41 


2.5 3 


(D3) 


6. 39 


2.5 1 


(D4) 
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